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1
ROTATABLE DISPLAY FOR TEST AND
MEASUREMENT APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 61/260,930 filed Nov. 13, 2009,
titled “Rotatable Display for Test and Measurement Appara-
tus, the entire contents thereof being incorporated herein by
reference.

FIELD OF THE INVENTION

This invention is related generally to a user configurable
data display on an electronic test and measurements instru-
ment. More particularly, the invention is related to an oscil-
loscope with such a display that can be physically rotated
from landscape to portrait orientation.

BACKGROUND OF THE INVENTION

The debugging of electronic hardware requires a complex
arrangement of test probes, cables and equipment connecting
the device under test to the measurement equipment. Com-
plex test and measurement devices, and oscilloscopes in par-
ticular, are by their very nature, multi-use instruments used
for a variety of tasks. Oscilloscopes are fundamentally a tool
to be able to look at a signal’s voltage or current on the y-axis
versus time in the x-axis.

Users may sometimes be interested in looking at a small
number of signals over a longer time period. In this instance
a wider display may be advantageous to allow the user to see
more detail in the horizontal axis, either by viewing a longer
time period, or viewing a similar time period with a greater
zoom factor. Other times, users may be more interested in
seeing a large number of simultaneously displayed wave-
forms in parallel, one above the other in the y-axis and time
synchronized in order to draw conclusions about relative
timing of multiple signals in complex systems. Or users may
be interested in viewing the amplitude of signals in a higher
resolution. In these instances, a taller display (portrait orien-
tation) may offer inherent advantage to the user to be able to
see that multitude of signals or higher resolution signals in
sufficient detail. Manufacturers of oscilloscope and other test
and measurement devices have traditionally hard mounted
the only display of the instrument in such a way that made it
impossible to offer the user the ability to select the orientation
that best suits the immediate application of the user.

Therefore it would be beneficial to provide an improved
apparatus that overcomes the drawbacks of the prior art.

Still other objects and advantages of the invention will in
part be obvious and will in part be apparent from the specifi-
cation and the drawings.

SUMMARY OF THE INVENTION

Therefore, in accordance with the invention, a test and
measurement apparatus is provided including a display which
can be physically rotated by the user while remaining perma-
nently attached to the instrument to allow either more hori-
zontal resolution (landscape) or more vertical resolution (por-
trait)

The display of signals may be automatically reconfigured
in the display to make best use of the available resolution and
screen real estate. Such reconfiguration may offer the user the
ability to either have 1) more visible resolution in the time
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domain x-axis (landscape orientation) or 2) more visible reso-
Iution in the vertical y-axis where signal data can either be
expanded or additional channels of information can be dis-
played in parallel to allow the user to see a large number of
time synchronized signals. This additional resolution in the
vertical direction may also be used to display additional infor-
mation that may be of interest to a user, while maintaining
display of the same or a slightly different number of synchro-
nized signals. In a situation where an oscilloscope is provided
with two displays, rotation to the vertical orientation of one of
the displays may allow the information that was previously
shown over two displays to be then displayed on the single
display. Rotation of the two displays may also be provided.

The invention accordingly comprises the features of con-
struction, combination of elements, and arrangement of parts
which will be exemplified in the construction hereinafter set
forth, and the scope of the invention will be indicated in the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the invention, ref-
erence is made to the following description and accompany-
ing drawings, in which:

FIG. 1 depicts a representation of an oscilloscope in accor-
dance with an embodiment of the invention in which a display
is in place in a traditional landscape orientation manner;

FIG. 2 depicts the oscilloscope of FIG. 1 in accordance
with an embodiment of the invention with the display rotated
and the display of data automatically reconfigured to make
optimal use of the new display orientation;

FIGS. 3A-3D depict a sequence of screen positions when
moving the rotatable screen on accordance with an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring first to FIG. 1, an oscilloscope 100 is shown.
While the invention is described making reference to an oscil-
loscope, it should be understood that the invention is intended
to apply to any type of test and measurement equipment, and
to any apparatus including a display and an accompanying
control panel. Oscilloscope 100 is preferably provided with a
display 110, input/output ports 120 and a control panel 130.
User signal data 140 is also shown. In FIG. 1, display 110 is
depicted in a traditional location and orientation, having more
horizontal resolution than vertical resolution, thus providing
a conventional oscilloscope layout. However, as will be dis-
cussed below, display 110 is in fact rotatable as constructed in
accordance with an embodiment of the invention.

Referring to FIG. 2, display 110 has been rotated by the
user to a portrait orientation so that there is now more vertical
resolution than horizontal. The display of signals on display
110 may be automatically reconfigured to make best use of
the available resolution in the reconfigured display. Such
reconfiguration may offer the user the ability to view more
visible resolution in the vertical y-axis where signal data can
either be expanded or additional channels of information can
be displayed in parallel to allow the user to see a large number
of'time synchronized signals. This additional resolution in the
vertical direction may also be used to display additional infor-
mation that may be of interest to a user, while maintaining
display of the same or a slightly different number of synchro-
nized signals. This additional information may comprise vari-
ous device settings, other menu choices or the like, or may
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comprise a soft, touch screen control panel allowing for the
user to avoid using any provided hard knobs or buttons as
desired.

When switching between portrait and landscape orienta-
tions of the display, the instruments application software pref-
erably may review the number of grids displayed and may
then split or combine the number of grids displayed to opti-
mize and fill the available space. Additionally, modes that
may have been defined as mutually exclusive when employ-
ing the basic horizontal grid display, such as, for example,
complex editors, online help, etc may be displayed together in
accordance with a split screen mode. Thus, a web editor or
help may be provided on a top portion of the display while a
grid display may be further provided below. Therefore, in
accordance with an embodiment of the invention, an available
real estate available on a display may be evaluated and com-
pared to one or more desired display modes selected by a user,
or automatically entered by the oscilloscope of other test and
measurement apparatus. In accordance with this analysis,
display of the desired information may particularly config-
ured based upon available real estate. Further, it may be
possible to display a large number of desired functions, one
being a foreground function using a larger amount of the
display, and one or more background functions, covering a
smaller portion of the display. In accordance with an embodi-
ment of the present invention, if one of the background func-
tions encounters a situation of which the user should be noti-
fied, such function may jump to the forefront, as in a pop-up
window or the like. This functionality may be enhanced in
accordance with a two display system, the foreground func-
tion and one or more background functions being displayed
on a first display, a number of background functions being
further displayed on a second display, and wherein if any of
the background functions requires notice to the user, the
pop-up or other indicator may be provided on the first display,
or the second display, as desired.

Furthermore, in traditional oscilloscopes, frequency
domain information, including FFT or other spectrum display
type information, is commonly displayed overlapped with
time domain traces due to lack of adequate space to display
them separately. This creates a very busy and somewhat con-
fusing display grid which essentially combines both time
domain information (magnitude versus time) and frequency
domain information (magnitude versus frequency). In accor-
dance with another advantage in accordance with embodi-
ments of the present invention allow use of this additional
vertical space in portrait mode to allow for a split of the
display into atime domain view and a frequency domain view
positioned vertically relative to each other, thus eliminating
confusion about which axis values and markers apply to the
information of interest Furthermore, the assignee of this
application is also the assignee of U.S. patent application Ser.
No. 12/147,787, filed Jun. 27, 2008, this application describ-
ing an oscilloscope system including two displays. In accor-
dance with the present invention, when using such a dual
display system, it is contemplated that each such display
shows different information, comprising either additional
display space for synchronized signals, or other diagnostic
information, comprising further information views, menu
choices, system administration components, or the like. In
accordance with the present invention it is contemplated that
upon rotation of display 110 to the vertical, second position as
set forth in FI1G. 2, the information originally displayed on the
two displays may be displayed on the one reoriented display,
resizing the information as appropriate.

Additionally, while the rotatable display has been
described as being attached to the oscilloscope as shown in

20

25

30

35

40

45

50

55

60

65

4

FIG. 2, it is contemplated in accordance with the invention
that the second display, as described in the 787 application be
rotatable into different orientations, and that the information
originally included in the two displays be displayed on the
single reoriented remote second display. This may be the case
whether the second display is located adjacent to the oscillo-
scope and first display, or is located and operated remotely
over a network, wireless system or the like. Additionally,
upon rotation of one or both displays into vertical orienta-
tions, further additional information may be displayed
thereon.

While any number of methods may be employed for allow-
ing rotation of the display, preferred methods include detach-
ment of the display, and reattachment in a reoriented position,
movement forward from a housing of the oscilloscope, and
then rotation about a fixed anchor axis, or simple rotation
from starting location. In the final scenario, the remaining
portions of the housing are preferably designed to allow clear-
ance for such rotation for reorientation.

In an additional preferred embodiment of the invention,
rotation is permitted about a movable anchor point behind the
display. This preferred embodiment permits rotation in such a
manner that the display and control panel are immediately
adjacent in both the portrait and landscape use cases. This is
important since it is an established practice to minimize the
distance/time required that users must look away from the
display to use the controls section. Since the display is rect-
angular rather than square, and since both squares and rect-
angles have corners that are further from their center than
their edges, a simple rotation about a fixed axis would be
inadequate as the corner of the display would contact into the
other stationary segment of the oscilloscope, thus restricting
movement, if they were to be maintained in a coplanar rela-
tionship.

This goal of adjacent display and control panel can better
be accomplished if the display rotates about a non-stationary
axis of rotation. In this scenario, the center of the display
preferably follows a complex trajectory that maintains the
lower right edge in constant contact with a stationary hori-
zontal line on the instrument while maintaining the upper
right corner in constant contact with a stationary vertical
edge, preferably the control panel area). This motion thus
permits the display and control panel to be perfectly adjacent
in both portrait and landscape mode without crashing into
each other during the rotation process.

Therefore, as is shown in FIGS. 3A-3D, rotation of the
display from landscape to portrait will now be described. As
is shown in FIG. 3A, an oscilloscope preferably comprises a
display 310, having a top right corner 312 and a bottom right
corner 314. Further, oscilloscope 300 comprises a base hav-
ing a control panel area 320, and is further shown in FIG. 3B,
a vertical edge 322 adjacent control panel area 320, and a
horizontal edge 324 following the bottom edge of display 310
when in landscape mode. While lower edge is shown at the
bottom of oscilloscope 300, it should be understood that this
lower edge comprises the lower edge of the display area, and
that additional instrumentation, such as ports and the like as
shown in FIGS. 1 and 2 may be provided below edge 324.

Referring to FIG. 3B, as reorientation starts, the complex
movement of the anchor point behind display 310 allows,
corner 312 to be maintained within edge 322, while corner
314 may be maintained within edge 324. As is further shown
in FIG. 3C, a display is rotated towards portrait, vertical
mode, such a positioning relationship is preferably main-
tained. Thus, upon reaching the vertical, portrait mode posi-
tion in as is shown in FIG. 3D, display 310 is positioned
adjacent control panel area 320. As is shown in the sequence



US 8,981,760 B2

5

of FIGS. 3A-3D, motions of display 310 may be further
constrained so that corner 312 is maintained directly adjacent
edge 322, while corner 314 may be maintained directly adja-
cent edge 324, although deviation from this precise position-
ing may be allowed.

Such a complex anchor point and anchoring system is
shown in FIG. 4. When in a horizontal or landscape display
mode, one anchor point and two additional guide points
attached to the back of the movable display are able to move
through the ranges of motion indicated by the lines in F1G. 4.
Thus, when moving from landscape to portrait mode, an
anchor point preferably moves along a substantially parabolic
path indicated in the direction of arrow C, while first and
second guide points preferably move along substantially
straight lines indicated by arrows A and B, respectively. When
moving back from portrait to landscape mode, motion is in
the opposite direction. Through these motions, the position-
ing of the display, and shown in FIGS. 3A-3D may be main-
tained.

The complex anchor point may be further configured to
allow for display 310 to tilt relative to oscilloscope 300, thus
providing a better viewing angle to a user regardless of the
position of the display and oscilloscope. Because displays
have traditionally been fixed to the oscilloscope, tilting of the
display required tilting of the entire oscilloscope, with the
required reconfiguration of various attached probe cables and
the like, such as by using changes of support feet or the like.
In addition to being unwieldy, often such tilting of the entire
oscilloscope may not have been possible. Thus, by allowing
for such tilting, additional flexibility is provided to the user.
Such tilting may be accomplished by a standard hinge being
incorporated into the anchor point, or alternatively a ball joint
or the like providing a full range of motion may be employed.

While the invention has been described applicable to an
oscilloscope, the invention is intended to be equally appli-
cable to other test and measurement apparatuses and to elec-
tronic apparatuses in general.

It will thus be seen that the objects set forth above, among
those made apparent from the preceding description, are effi-
ciently attained and, since certain changes may be made in the
above construction(s) without departing from the spirit and
scope of the invention, it is intended that all matter contained
in the above description or shown in the accompanying draw-
ing(s) shall be interpreted as illustrative and not in a limiting
sense.

It is also to be understood that the following numbered
paragraphs are intended to cover all of the generic and spe-
cific features of the invention herein described and all state-
ments of the scope of the invention which, as a matter of
language, might be said to fall there between.

What is claimed:

1. A test and measurement apparatus, comprising:

a display device which can be rotated from landscape to
portrait orientation or back again while remaining per-
manently rotatably attached to the test and measurement
apparatus via a first anchor point adapted to travel in a
substantially parabolic path when the display is reori-
ented between a landscape and a portrait orientation, a
first guide point that is adapted to travel in a substantially
straight first line along substantially its full length of
travel when the display is reoriented between the land-
scape and the portrait orientation, and a second guide
point that is adapted to travel in a substantially straight
second line along substantially its full length of travel
different from the first line when the display is reoriented
between the landscape and the portrait orientation,
wherein upon such rotation an upper corner of the dis-
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play is maintained directly adjacent to and in constant
contact with a side edge defining the display area of the
test and measurement apparatus when in landscape ori-
entation and a lower corner of the display is maintained
directly adjacent to and in constant contact with a lower
edge defining the display area when in landscape orien-
tation of the test and measurement apparatus.

2. The test and measurement apparatus of claim 1, wherein
upon rotation of the display by user, the display of graphical
information and control menus is automatically adjusted to
take advantage of the new configuration for best resolution of
user data.

3. The test and measurement apparatus of claim 1, wherein
the test and measurement apparatus is an oscilloscope.

4. The test and measurement apparatus of claim 1, wherein
upon rotation to portrait orientation, an increased space for
display in the vertical direction is provided.

5. The test and measurement apparatus of claim 4, wherein
additional synchronized waveforms are displayed in accor-
dance with the increased resolution in the vertical direction.

6. The test and measurement apparatus of claim 4, wherein
one or more menus are displayed in accordance with the
increased resolution in the vertical direction.

7. The test and measurement apparatus of claim 4, wherein
a control panel is displayed in accordance with the increased
resolution in the vertical direction.

8. The test and measurement apparatus of claim 4, wherein
an increased amplitude range is displayed for one or more
displayed synchronized waveforms in accordance with the
increased space for display in the vertical direction.

9. The test and measurement apparatus of claim 4, wherein
one or more waveforms are displayed with increased visual
resolution in accordance with the increased space for display
in the vertical direction.

10. A test and measurement apparatus, comprising:

a display device rotatably attached to the test and measure-
ment apparatus via a first anchor point adapted to travel
in a substantially parabolic path when the display is
reoriented between a landscape and a portrait orienta-
tion, a first guide point that is adapted to travel in a
substantially straight first line along substantially its full
length of travel when the display is reoriented between
the landscape and the portrait orientation, and a second
guide point that is adapted to travel in a substantially
straight second line along substantially its full length of
travel different from the first line when the display is
reoriented between the landscape and the portrait orien-
tation, such that when the display is reoriented between
the landscape and portrait orientations, the display
avoids interference with fixed portions of the test and
measurement apparatus by maintaining an upper corner
of the display positioned adjacent a control panel area of
the test and measurement apparatus when the display is
in the landscape orientation directly adjacent to and in
constant contact with an edge of an area defined by the
display when in the landscape orientation, and a lower
corner of the display positioned adjacent the control
panel area of the test and measurement apparatus when
the display is in the landscape orientation is maintained
directly adjacent to and in constant contact with a lower
edge of an area defined by the display when in the
landscape orientation.

11. The test and measurement apparatus of claim 10,

wherein the test and measurement apparatus is an oscillo-
scope.
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12. The test and measurement apparatus of claim 10,
wherein the anchor point further allows for tilt of the display
relative to the fixed portion of the test and measurement
apparatus.

13. The test and measurement apparatus of claim 12,
wherein the tilt may be provided in either landscape or por-
trait orientation.

14. The test and measurement apparatus of claim 10,
wherein the anchor point follows a complex trajectory when
the display is reoriented between landscape and portrait
modes.

15. The test and measurement apparatus of claim 10,
wherein when positioned in either portrait or landscape mode,
the display is positioned adjacent the control panel area.

16. The test and measurement apparatus of claim 10,
wherein a display of information is adjusted in accordance
with an orientation of the display.

17. The test and measurement apparatus of claim 16,
wherein additional waveforms are displayed when the display
is positioned in the portrait orientation.

18. The test and measurement apparatus of claim 16,
wherein one or more waveforms are spread out and displayed
over a greater area in accordance with an orientation of the
display.

19. A method for reorienting a display of a test and mea-
surement apparatus, comprising the steps of:

rotating a display from a landscape to a portrait orientation

about an anchor point adapted to travel in a substantially
parabolic path when the display is reoriented from the
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landscape to the portrait orientation, a first guide point
that is adapted to travel in a substantially straight first
line along substantially its entire length of travel when
the display is reoriented between the landscape and the
portrait orientation, and a second guide point that is
adapted to travel in a substantially straight second line
along substantially its entire length of travel different
from the first line when the display is reoriented between
the landscape and the portrait orientation so that during
reorientation, an upper corner of the display adjacent a
control panel area of the test and measurement apparatus
is maintained directly adjacent to a vertical line defining
a side edge display area adjacent an edge of the control
panel area, and a lower corner of the display starting
directly adjacent the control panel area of the test and
measurement apparatus is maintained directly adjacent
to and in constant contact with a horizontal line defining
alower edge of the display area of the test and measure-
ment apparatus; and

modifying the display of information on the display in

accordance with an orientation thereof.

20. The method of claim 19, wherein the modifying the
display of information comprises displaying additional syn-
chronized waveforms when the display is positioned in a
portrait mode.

21. The method of claim 19, wherein the modifying the
display of information comprises displaying one or more
different functions on a split display.
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